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REVEGET AT I  OH  AND  PLANT  SUCCESSION  ALONG 
SALT  PORK  CREEK 

*y 

Chi  Nyolc  Wang. 

I,  Introduction* 

Illinois  is  a  very  typical  state  for  the  stud}  of  ecolog- 
ical botany.  It  occupies  a  unique  position  in  respect  to  the 
vegetation  of  the  continent,  marking  the  transitional  regions  of 
four  great  floras. 

The  Austroriparian  Province  enters  the  state  at  the  extreme 
south  end  and  extends  northward  into  the  lower  valley  of  the 
Wabash  River  where  well  developed  examples  of  the  cypress  swamp 
tree  (Taxodium  distichum)  still  occur.  Other  scattered  species  of 
this  affinity  are  found  decreasing  in  number  northward  till 
at  last  the  limit  is  reached  through  northern  and  central 
Illinois. 

The  southern  boundary  of  the  great  northeastern  Conifer 
Province  passes  across  Wisconsin  and  Michigan.  Relics  of  Pinus 
Strobus  and  Larix  laricina  are  seen,  however,  in  northern  Illinois 
which  forms  the  real  southern  limit  of  these  conifers. 

The  Deciduous  Forest  Province  which  lies  between  the 
Austroriparian  on  the  south  and  the  Conifer  on  the  north  occupies 
vast  plains  extending  latitudinally  from  the  Appalachian  Moun- 
tain system  to  Nebraska.  The  typica.1  genera  in  this  area  are 
Quercus,  Acer,  Fraxinus,  Tilia,  Pagus,   etc.  In  the  eastern 
paj?t  of  the  province  the  forest  is  almost  continous,   but  at 
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the  west  from.  Indiana  and  Illinois  to  Nebraska,  it  "becomes  dis- 
continuous until  the  land  at  last  is  completely  occupied  by  the 
prairid* 

The  Prairie  Province,   last  of  the  four,    "extends  in  a, 
long  strip  north  and  south  through  the  Great  Plain  at  the  east- 
ern "base  of  the  Rocky  fountains  from  Texas  to  Sascatchewan,  and 
an  eastward  extension  passes  across  Iowa  and  Illinois  into  Ind- 
iana,  sharing  the  area  with  the  deciduous  forest".  So  then  Illi- 
nois marks  roughly  the  boundary  of  Austroriparian  cn  the  south, 
conifer  on  the  north,   deciduous  forest  cn  the  east,   and  prairie 
on  the  west,(l) 

Illinois  as  a  state  is  largely/  prairie,  yet  it  has  never 
"been  entirely  treeless.  In  many  sections  large  areas  have  been 
denuded  of  timbers,  but  the  wood-land  at  the  present  time  v» 
varies  from  6%  to  27%  of  the  total  a.rea.  in  different  counties.. 
Champaign  County,  in  which  the  city  of  Urbana  is  loca,ted  and 
where  the  work  detailed  in  this  paper  wa3  done,  lies  in  the 
east  central  pa,rt  of  the  state  and  is  grouped  among  the  seven- 
teen counties  with  6%  of  wood-land  (2).  About  a  mile  north  west 
from  the  center  of  the  city  of  Urbana  is  the  position  of  Salt 
Fork  Creek  which  furnishes  the  field  for  the  present  work  (Fig. 

1.6)  . 

This  region  was  very  different  in  the  past  than  at  pre- 
sent. In  the  seventies  of  the  last  century  the  place  was  a,ll 
covered  with  a  deciduous  forest  which  extended  fe,r  to  the 
eastward  but  ended  immediately  into  a  prairie  on  the  west  (Fig. 

1.7)  ,  About  twenty-five  years  ago  most  of  the  woods  were  cut 
down  and  an  artificial  lake,   the  present  Crystal  Lake  (Fig.  1,4) 
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was  first  formed  "by  putting  up  dams  and  dredging,  Still  later, 
in  1910,  a  further  improvement  was  made  "by  straightening  and 
enlarging  the  zig-zag  Creek  (Eig.il), 

For    some  distance  the  excavated  soil  was  thrown  up  on 
either  side  of  the  Greek  and  the  "banks  were  thus  "built  up  to 
an  elevation  of  from  ten  to  fifteen  feet  above  the  surrounding 
soil  level •(  These  embankments  a.re  designated  by  ff  in  figure  II.) 
By  so  doing  part  of  the  original  vegetation  was  destroyed;  new 
soil  exposed,  plant  habitats  changed.  As  a  result  new  invaders 
appeared  to  compete  with  the  left  overs  and  brought  about  the 
conditions  that  a.re  to  be  described.  The  studies  on  which  the 
present  paper  is  based  were  confined  primarily  to  that  portion 
of  the  Creek  which  is  between  the  two  bridges,   indicated  by  dd 
in  figure  II,   and  its  banks. 

Observation  and  Experiment. 
A.  Description  of  the  Vegetation, 

In  order  to  make  a  detailed  study  of  the  different 
successions  and  vegetation  movements,   the  whole  region  was 
arbitrarily  divided  into  eight  subdivisions  as  indicated  with 
Roman  numerals  in  figure  II, 

Hub division  I  begins  at  the  south  bridge  on  the  west 
side  of  the  stream.  The  first  part  of  the  bank  here  is  covered 
With  a  retaining  wall  of  cement.  This  has  been  constructed  for 
the  purpose  of  preventing  the  rapid  erosion  going  on  at  this 
place  and  naturally  no  plants  have  a.  chancre*  to  grow  here  except 
below  the  wall  along  the  edge  of  the  water  where  Elodea  and 
some  sedges    and  grasses  are  found.  A  little  farther  north  is 
the  place  where  the  old  ditch  branches  off  from  the  new.  Here 
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several  types  of  vegetation  meet  to  form  a  very  complex  group 
of  plants*  On  one  hand  the  invaders  auch  as  Salix,  Melilotus, 
Xanthium,  and  L'uhlenbergia,  are  getting  a  foot-hold  on  the  newly 
exposed    soil.  Side  by  side  with  these  on  the  other  hand  are 
plants  of  a  very  different  type  such  as  young  elm  trees,  and 
maple  and  ash  seedlings*  Toward  the  west  along  the  old  stream 
south  of  the  pasture  (C  in  fig,  II),   the  original  soil  was 
hardly  disturbed.  Here  larger  trees  and  shrubs  are  found,  in- 
cluding willows  of  more  than  ten  feet  tall  and  maples  of  about 
six  feet,  and  large  elm  trees,   some  ash,  and  button  bush.  There 
are  also  many  stumps  of  large  trees  along  this  part  of  the  old 
stream  as  well  as  throughout  the  pasture.  Plants  on  the  area  of 
subdivision  I  are: 

Trees  and  Shrubs, 
Ulmus  americana 
Sambucus  canadensis 
Cephalanthus  occidental is 
Salix  longifolia 

Fraxiauc  per.r.aylvar.iaa  Var.  Ia1.3e.0la.-ua 
Acer  sac char inum 


Herbaceous  perennials  and  biennials. 
Elymus  vir^inicus 
Arctium  lappa 
Melilotus  alba 
Medicago  falcata 
Cirsium  lan ceo latum 
Hordeum  pusillum 
Paetinaca  sativa 
Poa  pratcnsis 
Taraxacum  officinale 
Aster  panicula/tus 
Achillea  Mill •folium 
Verbascum  Tha,psus 
Hep  eta.  hederacea 


Ann.ua.ls 

Xant-iium  commune 
Polyc-ium  hydropiper 
Setaria  glamca 
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Panicum  capillare 
Panicum  virgatum 
Ambrosia  art  emisid  folia 
Ambrosia  trifida 
Rumex  crispus 
Carex  riparia 
Scirpus  fluviatilis 
Plantago  Rugelii 
Oenothera  biennis 

Subdivision  II  occupies  the  very  top  of  the  wept  bank 
with  an  elevation  from  ten  to  fifteen  feet  above  the  surround- 
ing soil  level.  The  slope  is  very  steep    on  the  side  toward 
the  water  but  more  gentle  on  the  west  side  which  stopes  grad- 
ually into  the  pa,sture.  On  the  highest  part  there  is  almost 
nothing  except  patches  of  Euphorbia  "laculata  and  some  Poa 
pratensis  or  Sporobolus  neglectus.  Along  and  at  the  foot  of 
the  different  furrows  down  which  water  runs  during  and  after 
rains,   elm  seedlings  commonly  occur  with  occasional  patches 
of  wild  rose,  A  solitary  plant  of  Cirsium  lanceolate,  was  found 
at  the  foot  of  one  of  the  furrows.  Gradually  toward  the  north 
the    ridge  slopes  downward  until  it  disappears  at  the  level 
of  the  adjacent  pasture  within  a  few  feet  of  the  north  bridge. 
The  conditions  for  growth  arc  greatly  improved  here  and  more 
annuals  and  perennials  are  f cund--especia,lly  such  weeds  as 
Ambrosia.,  Chenopodium,  Lactuca  ,  Solanum,   etc.  A  complete 
list  of  plants  collected  on  this  area  follows: 

Shrubs. 

Uluiuo  americana. 
Rosa  sp. 

Herbaceous  perennials  end  biennials. 
Cirsium  lnnceola/tui.. 
Sol  amuv,  ca  ro  1  i  n  en  s  o 
Kelilotuc  alba 

Annuals 

Ambrosia  trifida 
Ambrosia  a.rtemisiif olia 
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Euphorbia  m&culata 
Sporofc.olus  neglectus 
Chen  op  odium  album 
Rum ex  crispus 

Subdivision  III:  this  area  occupies  the  north  end  of 
the  east  bank.  The  conditions  here  would  have  "been  about  the 
sane  as  that  of  the  north  end  of  subdivision  II,  "but  that  "be- 
cause of  the  influence  of  the  forest  near  by  (e  in  fig*  II), 
the  degree  of  relative  humidity  and  light  intensity  are  more 
favorable.  Hence  plant  life  is  much  more  abundant  and  in  a 
much  later  stage  of  succession.  Besides  the  annuals  and  per- 
ennials,  trees  and  shrubs  of  a  mere  mesophytic  nature  such  as 
willows,   elms,  ashes,  poplars,  oaks,  etc.,  begin  to  appear. 
Most  of  these,  however,  are  in  the  shrub  stage.  The  list  of 
plsjits  collected  follows: 

Trees  and  shrubs. 

Populus  deltcides 
Salix  nigra 
Quercus  alba 
Acer  saccharum 
Ulmus  americana 

Herbaceous  perennia.ls  and  biennials. 
Dipsacus  sylvecrfris 
Aster  lateriflora 
Phleum  pretense 
Golanum  corolinense 

Annuals. 

Oenothera  biennis 
Car ex  Bp* 
Chenopodium  album 
Lactuca  scariola 
Poa  pra/tensis 
Cera/todon  purpureas 
Muhlenbergia  si  . 

Subdivision  IV  i3  a  continuation  of  the  previous  sub- 
division and  is  similar  to  subdivision  II  on  the  opposite  side 
of  the  stream.  The  ecologica.1  factors  likewise  are  about  the 
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same.  On  the  summit     here  again  Euphorbia mactilata  and  patches 
of  Poa  pratensis  are  pratically  the  only  plants.  But  as  the 
"bank  slopes  down  on  the  east  side  vegetation  "becomes  more  abun- 
dant until  one  comes  to  a  fence  row  along  the  forest  remnant 
(e  in  fig,  II),  Here  in  addition  to  herbaceous  plants,  trees 
such  as  poplars,  ash,  and  elm,  and  grape  vines  end  rose  bushes 
are  well  established  while  the  intervening  spaces  3.re  covered 
with  clover,  composites  and  many  other  weeds  and  grasses.  The 
plants  found  in  this  section  are  given  in  the  following  list. 

Trees  and  shrubs, 

Populus  deltcides 

Fraxinus  pennsylvani  ju  Var.  lafctfftc 
Ulmus  americana 
Que reus  alba 
Rose.  sp. 

Herbaceous  perennials  and  biennials, 
ITepeta  hederacea 
Melilotus  alba 
Aster  Sp. 
Pastinaca  sativa 
Cirsium  lanceolatuci 

Annuals, 

Plantago  rugelii 
Poa  pratensis 
Poa  compressa 
Euphorbia,  maculata 
Scirpus  fluviatilis 

Subdivision  V  extends  from  the  south  end  of  subdivision 

IV  tc  the  south  bridge.  On  the  first  part  of  this,   there  is 

an  almost  pure  stand  of  Melilotus  alba  growing  on  the  lime 

stone  soil  thrown  up  from  the  bottom  of  the  ditch.  Prom  the 

foot  of  the  embarlcment  to  the  south  bridge  the  vegetation  is 

to  a  certain  extent,   similar  to  some  parts  of  section  I  on  the 

opposite  side  of  the  stream.  Here  a  great  variety  of  weeds 

and  grasses  are  found.  Elms,  poplars  and  willows  are  also 


found  here.  In  addition  to  these,   six  honey    locusts  (Gleclitsia 

triacanthos)  have  grown  into  quite  large  trees  although  this 

species  is  not  found  any  where  else  on  the  area  studied.  The 

list  of  plants  on  this  subdivision  is  as  follows. 

Trees  and  shrubs. 

Gleditsia,  triacanthos 
trimuB  aaericana, 
Quercus  alba, 

Praxinus  §  to  .::.-ylvar.i'sa  Vax.  lanseolata 
Salix  nigra 

Herbaceous  perennials  and  biennials, 
Melilotus  alba 

Annuals, 

Setaria  glace  a 
Panicum  capillar e 
Pan i cum  virga,tum 
Rurnex  crispus 
Chenopodium  album 
Ambrosia  art enisii folia 

The  following  three  subdivisions  are  along  the  lower 
bank  of  the  ditch  next  to  the  water. 

Subdivision  VI  covers  the  entire  west  side.  On  the  whole 
the  slope  is  rather  steep  and  erosion  rapid;  the  conditions  for 
growth  are  severe;  vegetation  is  sparce.    At  places  where  the 
angle  of  slope  is  more  than  35°  there  is  hardly  any  vegetation 
except  a  few  patches  of  Euphorbia  macul  at  a  and  grasses.  While 
in  some  crevices  tufts  of  cinquefoil  (Potentilla  inon  sp  el  i  en- 
sile) are  trying  to  get  a  foot  hold.  Hear  the  level  of  the 
water,  however,  plants  become  more  common.  At  places  Pan i cum 
virgatum  sxid  Scirpus  fluviatilis  are  the  most  dominant  plants 
with  a  few  Xanthium  and  willows.  At    other  places  the  latter 
play  the  dominant  part.  These  are  almost  the  only  plants  occu- 
pying the  southern  three  fourths  of  the  bank  but  at  the  north 
this  sparse  vegetation  merges  into  a  nearly  pure   stand  of 


9 


willows  (S.  nigra)  with  a  f  ew  Xanthium  plants.  Then  near  the  north 

"bridge  the  willows  "begin  to  be  mixed  with  other  plants  much  as 

Rumex,  Cirsium,  Ambrosia,  Oenothera,  Polygonum,   etc.  A  list 

of  the  plants  of  this  subdivision  follows. 

Trees  and  shrubs. 

Ulmus  americana 
Salix  nigra 
Salix  longifolia 
Acer  saccharum 

Herbaceous  perennials  and  biennials, 
Muhlenbergia  raceme sa 
Muhlenbergia  mexicana 
Agro-it  is  alba 
Xanthium  commune 
Medicago  sativa 
Aster  sp. 
Cirsium  lanceolata 
Potentilla  monspeliensis 

Annmals. 

Scirpus  fluviatilis 
Scirpus  validus 
Panicum  virgatum 
Panicum  capilla,re 
PI art ago  yugelii 
Euphc^-ia  maculata, 
Polygonum  persicaria 
Polygonum  convolvulus 
P.umex  crispus 
Ambrosia  trifida 
Chenopodium  album 
Datura  Tatula 

Subdivisions  VII  and  VIII  include  the  entire  stream-ward 
slope  on  the  east  side--the  former  includes  the  little  steep 
portion  of  the  slope  (as  shown  in  fig.  II,  VII)  and  the  latter 

includes  the  rest  of  the  section.  On  this  side  the  whole  slope 
is  quite  thickly  covered  with  vegetation,  which  is  a,  distinct 
contrast  to  the  west  side,  with  the  exception  of  the  small  area 
(indicated  as  subdivision  VII)  where  the  slope  is  too  steep  to 
permit  much  growth.  At  such  places  only  Euphorbia,  willow  seed- 
lings and  tufts  of  grasses  are  able  to  struggle  along,  ITow,  be- 
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ginning  at  the  north  bridge,  one  meets  a  great  variety  of 
plants- -largely  composites,  and  other  weeds,  and  grasses 
mingled  with  a  number  of  willow  and  elm  seedlings.  A  little 
further  south  (before  coning  to  subdivision  VII  in  fig.  II) 
the  natural  conditions  have  been  partially  destroyed  so  that 
there  is  a  bare  gap  with  some  remains  of  woody  plants  that  have 
been  cut  down  by  man,  lying  about.  All  vegetation  has  been 
artificially  destroyed  except  along  the  water  edge  where  grass- 
es and  carex  are  still  surviving.  Willow  seedlings  are  also 
found  mingled  with  sedges  and  grasses  and  they  become  more 
numerous  southward.  Then  comes  the  steep  portions,  subdivision 
VII,  which  has  aj.rea.dy  been  mentioned.  Beyond  this  the  lower 
level,  where  it  is  quite  wet,  is  thickly  covered  with  sedges, 
grasses,   clovers,   and  some  less  typical  plants  such  as  Alfalfa, 
Ambrosia,   etc.  A  little  higher  up  at  an  angle  of  more  than  34° 
Euphtaafcia maculata,  and  Poa  pratensis  are  as  usua.1  the  only  vege- 
tation. Still  southward  the  stream  begins  to  turn  toward  the 
east.  Here  the  slope  is  not  especially  steep  but  erosion  is 
rather  rapid.  A  single  good  sized  poplar  leaning  far  toward 
the  stream  indicates  the  rapidity  of  erosion  at  this  spot,  A 
little  farther  south,  half  a  dozen  elm  trees  have  their  roots 
half  expoaDd  which  likewise  proves  to  us  the  severity  of  the 
erosion  as  well  ac  the  ability  of  those  trees  to  grow  under 
such  adverse  conditions.  On  such  rapid-eroding  places  no  vege- 
tation can  secure  a  foot  held  until  the  soil  slopes  down  to 
almost  the  level  of  the  water  where  carex  usually  becomes  the 
pioneer  a.gain.  Finally  at  the  south  end  of  the  subdivision  the 
slope  is  very  gradual  and  vegetation  once  more  becomes  abun- 
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dant— rag  weed,  primrose,   sweet  clover,   sedges,  rushes,  and 

several  kinds  of  grasses  occur.  This  condition  continues  clear 

to  the  south  "bridge.  Plants  found  in  subdivision  VII  are: 

Trees  and  Shrubs, 
Salix  nigra 

Herbaceous  biennials, 
Pastinaca  sativa 
Lepidiuin  virgin-  :  urn 
Melilotus  alba 

Annuals, 

Daucus  Carota 
Ambrosia  artemisiif olia 
Chenopodium  album 
Juncus  effusus 
Euphc&ia  maculata 
Seta,ria,  glauca 
Scirpus  sp. 
Huhlenbergia  mexicana 
Panicum  virgatum 
Car ex  sp. 

Those  of  subdivision  VIII  are: 

Trees  and  shrubs. 

Pcpulus  deltoides 
Salix  nigra 
Salix  longifolia 
Ulmus  americana 

Herbaceous  perennials  and  biennials. 
Htdicago  falcata 
Elymus  canadensis 
Melilotus  alba 
Lee si a  oryzoides 
Asclepias  syriaca 
Poa  prat on sis 
Aster  ericcides 
Aster  paniculatus 
Calamagrostis  canadensis 
Brassica  nigra 
Eupatorium  serotium 
Trifolium  repens  f 
Potentilla  monspeliensis 

Ph  laum    p  r at  en  s  a 
Panicvm  capillare 
Panicum  virgatum 
Rum  ex  crispu- 
Echinoculoa  V.alterii 
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Sciijpus    fall  dm  s 
Car  ex  sp. 
Oenothera,  biennis 
Chenopodium  album 
Ambrosia  trifida 
Erigeron  canadensis 


B.  Ecological  Factors. 
1.  Climate, 

A  summary  of  the  climate  of  Urbana  during  1916  is  given 
in  table  I.  1916  was  a  fairly  typical  year  except  that  the 
rainfall  was  a  little  lower  and  the  number  of  clear  days  a 


little  higher  than  the  average. 
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:Hurnid- 

:  Av.  Dir. : 

days 

: clear 

:da,ys. 

• 
• 

:  ity 

« 
• 

:  vel . 

• 
• 

:days 

• 
• 

•  • 

Jan.  61 

-9 

29.7 

6.02 

84.3 

11.3 

S. 

9, 

3 

19 

Feb.  61 

-7 

26.6 

.63 

79.8 

9.0 

ity; 

8 

7 

14 

Mar.  77 

1 

37.4 

1.14 

79.0 

10.7 

H 

7 

9 

15 

Apr.  80 

26 

50.6 

1*28 

68.9 

10.2 

HV 

6 

3 

21 

May  88 

36 

64.0 

5.70 

71.1 

9.1 

sw 

7 

10 

14 

June  92 

52 

67;9 

3.88 

74.0 

8.0 

sw 

9 

11. 

10 

JulylCl 

61 

82.3 

.47 

61.9 

5.2 

HE 

24 

4 

3 

Aug.  97 

50 

78.2 

1.72 

64.7 

5.6 

SW 

15 

7 

9 

Sept. 92 

32 

69.2 

2.69 

64.7 

6.6 

SW 

13 

9 

8 

Oct.  86 

30 

54.4 

2.26 

66.0 

6.8 

S 

16 

4 

11 

Nov.  75 

12 

43.4 

1.93 

69.5 

10.4 

SW 

15 

7 

8 

Dec.  66 

-6.5227.6 

1.99 

77.6 

9.6 

W 

11 

13 

7 

Totals 

29,71 

140 

87 

139 

Av,81.3: 

23.1 

•  52 . 3 * 

2.48 

71.8 

8.5 

SW 

11.7 

7.2 

11.6 

Table  I:  weather  conditions  at  Urbana  during  1916  

As  compiled  by  the  Agricultural  Experiment  Station  of  the 
University  of  Illinois. 
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Bical  Factors. 

Table  II  given  "below  is  the  record  of  a  comparative  study 
of  water  content,  light  intensity,  relative  humidity,  and  kind 
of  soil  at  the  place  where  the  work  of  this  paper  was  done. 


K  umber 

of  ; 

Subdiv. 

I 

:  11 

!  xn  | 

IV 

V 

;:VI  ; 

VII; 

VII  i; 

%  of 

water  

•  29% 

>12.4#  : 

-19.4^ 

\w% 

:  !§• 

\ 

•90% 

:16.  ; 

jig.-: 

'ao%  : 

19,  ' 

90% 

tu>>  4 

\io%  \ 

%  of  light  ; 
at  0  ft. 

80%  : 

'87.5^  : 

'50%  , 

rfo  of*  liffht  ' 
at  3  ft. 

86.6^  : 

120^  j 

'93.3^! 

[120% 

',50%  ; 

110%  \ 

',114%  : 

nel.Humidi-  • 
tv_  at  0  ft. 

:52 

,48  : 

•*1 

51 

:  56 

|54  : 

51 

I  51  ; 

Rel.  Humidi- 
ty at  3  ft. 

'51 

45 

"47  : 

:  45 

\:  51 

\  52 

48 

!    45  : 

Kind  of 
Soil 

;  silty 
;  clay 
:  loan 

fine 

:  sandy 
:loam 
iwith 
'hig"a%  ' 
:of 

I gravel 

silt;/ ! 
clay 
loam 
gra- 
vel j 

fine 
.  sandj 
!loam' 
'wi  th 
high  < 
,%  of 
'gra- 
!vel 

jsandy 

;lime- 

'  stone 

:plus 

;gra- 

;vel 

jsandj 
jloam 

same 
as  V] 

'same  : 
:as  VI  . 

Table  II:  water  content,  light  intensity,  relative 
humidity,   and  kind  of  soil,  as  determined  by  instrumental 
methods. 

The  percentage  of  water  content  of  the  soil  was  ob- 
tained by  the  usual  method  of  drying  to  constant  weight  and 
calculating  the  loss  of  water  on  the  basis  of  the  dry  weight 
of  the  soil.  Soil  samples  were  obtained  from  each  subdivision 
by  scraping  away  the  dry  surface  layer  and  taking  a  sample 
immediately  below  this  by  means  of  a  geotome.  The  samples 
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were  carried  to  the  laboratory  for  weighing  in  air  tight  can. 

The  light  intensity  was  measured  "by  means  of  a  photometer 
using  solio  paper,  and  exposing  for  known  time  intervals.  The 
results  were  compared  with  a  standard,  which  was  prepared  by 
making  a  series  of  exposures  on  the  campus  at  the  University 
of  Illinois  at  noon  on  a  "bright  day  in  the  early  part  of  Octo- 
ber. The  relative  lengths  of  exposure  giving  comparable  color 
intensities  are  expressed  in  the  table  in  percentages.  Two 
readings  were  taken  in  each  subdivision,  one  just  above  the 
surface  and  the  otter  three  feet  abo"re  the  surface. 

For    relative  humidity  a  modification  of  the  cog  psy- 
chrometer  used  by  Clements  was  employed.  Careful  readings  of 
both  wet  and  dry  bulb  thermometers  were  tak  en  and  these  read- 
ings were  then  referred  to  the  tables  of  relative  humidity 
prepared  by  the  U.  S.  Weather  Bureau  and  the  relative  humidity 
of  each  place  thus  obtained.  Here  too,  two  records  v/ere  taken 
at  each  subdivision— one  at  the  surface  and  the  other  three 
feet  above  the  soil.  The  records  thus  obtained  are  lower  than 
those  given  in  table  I;  due  to  the  fact  that  the  readings  here 
are  for  day  time  only  while  those  in  table  I  include  night  as 
well . 

The  original  soil  of  the  region  is  largely  silty  clay 
loam,  while  that  thrown  up  from  the  creek  is  a    fine  sandy 
loam  with  a  high  percentage  of  gravel. 

Some  observations  were  made  in  regard  to  the  degree  of 
slope.  This  was  done  by  means  of  a.  combined  clinometer  and  com- 
pass, manufactured  by  C.  H.  Stoelting  and  Company  of  Chicago, 

Illinois.  By  the  use  of  this  instrument  it  was  found  that  the 
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degree  of  slope  varies  from  zero  at  the  water  level  to  55°  high 
er  up  on  the  west  side.  On  the  opposite  side  the  slope  is  com- 
paratively more  gradual.  It  varies  from  about  22°  along  the 
water  level  to  34°  higher  up  except  the  little  portion  of  sub- 
division VII  where  it  is  from  14°  -  550  %  On  the  whole  where- 
ever  the  angle  of  slope  is  more  than  35°  or  40°  hardly  any  vege- 
tation is  found  except  grasses,  Euphorbia  and  cinquefoil* 

All  the  observations  given  above  were  made  during  the 
months  of  IT  ov  ember  and  December,  1916,  when  the  weather  was 
rather  uncertain,   so  most  of  the  figures  given  are  by  no  means 
to  be  taken  as  absolutely  accurate. 

Discussion . 

The  factors  involved  in  this  region  may  be  classified  as 
biotic,   ecesic,    climatic,   edaphic  and  topographic. 

1.  Biotic  factors  are  those  which  have  to  do  with  the  ir* 
fluence  of  man,   animals  and  plants. 

2.  Ecesic  factors  are  those  by  which  the  succes3ion"is 
given  a,  distinctive  character  by  the  responses  and  adjustments 
which  the  community  makes  to  its  habitat,  namely  migration, 
ecesis,   competition  and  reaction",  (3) 

3.  Climatic  or  atmospheric  factors:  "By  atmospheric  fac- 
tors are  meant  those  which  influence  the  aerial  parts  of  plants* 
The}'  include  radiant  energy  in  the  form  of  heat  and  light,  and 
also  the  influence  of  wind.  Heat  may  also  be  an  ecological 
factor".  (4), 

4.  Edaphic  factors  have  to  do  with  the  nature  of  soil, 
the  depth  of  the  soil,  the  water  content  of  the  soilt  the  heat 
absorbing  quality  of  the  soil,   the  amount  of    humus  and 
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chemical  properties  in  the  soil,  and  the  "bacteria  in  the  soil 
(4). 

5.  Topographic  factors  or  causes:  "The  various  processes 
which  control  land  forms  and  hence  the  surface  available  for 
succession  are  (l)  erosion,   (2)  deposition  ,( 3)  flooding, 

(4)  drainage,   (5)  elevation,   and  (6)  subsidence.11  (4) 

Since  now  the  conditions  along  this  newly  formed  creek 
are  similar  tc  those  of  a  flood  plain  or  of  a  young  river  as 
described  in  the  work  of  G.  E.  ITichols    ( 5) , topographic  fac- 
tors become  very  import ant- -especially  erosion,   deposit,  and 
submersion.  On  "both  sides  of  the  dredge  bank,  erosion  is  still 
rapidly  going  on  to-day--especially  higher  up.  This  action  is 
largely  due  to  the  water  running  off  from  the  top  during  and 
after  each  heavy  rain.  While  lower  down  near  the  water  level 
the  conditions  are  very  much  like  a,  young  river  where  the  cur- 
rent is  swift  and  wears  the  floor  and  the  sides  of  the  channel 

(5)  ,  In  this  case,  owing  to  the  shape  of  the  creek  and  the 
direction  of  the  current  which  runs  south  east,   erosion  is 
going  on  along  the  west  bank  beginning  immediately  from  where 
the  curve  starts  (fig. I),   and  on  the  opposite  side  deposition 
takes  place.  Thus  at  places,  namely  along  the  south  end  of  the 
east  bank,   surface  is  built  up  little  by  little  near  the  waiter 
level  and  erosion  is  vigorously  talcing  place  higher  up  as 
proved  by  the  half  dozen  young  elm  trees  with  exposed  roots 
mentioned  above  in  subdivision  VIII. 

In  this  region  submergence  also  plays  quite  an  important 
part.  The  area,   lying  between  the  south  bridge  and  the  region 
where  the  original  ditch  branches  off  (fig.  I)  was  almost  dry 
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with  "but  a  little  stream  of  water  during  the  latter  part  of 
the  summer  and  the  fall  of  1916.  But  during  the  whole  winter 
and  the  present  spring  /AA  &fe£]Lfi&  the  stream  has  "become  three 
times  as  wide  as  that  in  the  fall,  and  near  the  end  of  the 
south  "bridge  v/ater  reaches  within  a  foot  from  the  cement 
wall.  Thus  the  vegetation  growing  at  such  a  place  corresponds 
to  that  of  the  "strand  stage"  described  "by  ITichols  (3).  Here 
the  surface  of  the  ground  i3  exposed  for  the  latter  part  of 
the    summer  and  the  fall  hut  is  covered  with  water  during  the 
winter  and  the  spring.  In  such  nab it at a  "the  predominant  vas- 
cular plants  are  either  am.ualsor  herbaceous  perennials,  or 
biennials, --forms  which  are  able  to  develop  between  success- 
ive periods  of  submergence".  Or  else  plants  cf  more  or  less 
pronounced  "amphibious  proclivities".  Some  of  the  best  repre- 
sentatives are:  rye  cut  grass  (Leeoia  or  yzoides),  spike 
rush  (Eleocharis) ,  barnyard  grass  (Echinochloa) ,   soft  rush 
(Juncus  effusus),   common  thistle  (Cirsium  lanceolatum) ,  rag 
weed  (Ambrosia  trifida),  and  cocklebur  (Xanthium  commune) 
(3).  All  of  these  are  found  either  in  subdivision  I  or  VIII 
in  the  partly  submerged  zone,   and  all  but  cue  are  annuals. 

These,  however,  are  not  the  only  vegetation  in  this 
region.  Pan! cum,  Scirpus  and  one  or  two  species  of  Carex  are 
also  pesent  in  such  habitats*  Another  distinctly  separate 
group  in  this  section  might  be  turned  the  sedge-grass  associes 
which  is  formed  as  a  unit  of  succession  and  occupies  an  area 
a  little  north  of  the  "strand  stage".  The  most  dominant  species 
of  the  associes  are  P ail i cum  virgatum  and  Muhlenbergia  with  a 
few  patches  of  Scirpus  fluviatilis  which  altogether  occupies 
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almost  50%  of  the  space  ..  Xanthium  and  willows  are  very  eommon 
too.-  Other  secondary  species  are  Elymus  virginicus ,Ponicum 
capillare, Polygonum  Hydrcpiper , et c. . 

The.- area  to  the  west  along  the  original  ditch  has  "been 
quite  disturbed  by  man  by  cutting  of  woody  plants.  The  character 

the ; vegetation , however, can  be  easily  determined  by  the  large 
number  of  relics  left..  The  willows  are  the  largest  trees--*eorie 
o.ver  ten  feet  high..  Maple  and  elm  have  also  become  trees  cf  gcod 
size  thcugh  they  are  not  quite  so  tall  as  the  willows .  .  Button 
bush  ( Cephalanthus  o  ccidentalis)  which  is  a  typical  plant  of 
swampy  places  is  also  present  here.  With  the  exception  of  willow 
which  is  a  typical  pioneer  of  a  young  flood  plain(6)  and  the 
button  bush  , all  the  rest  cf  'rees--namely , elm, ash, and  maple-— 
strongly  characterize  a  true  mesophytic  forest  of  a  flood  plain. 
According  to  Cowles    the  first  plants  in  such  habitats  are 
Ambrosia, .then  comes  other  annua,ls  followed  by  willows ( Sal ix 
nigra  and  S.  longifolia)  then  by  elm, basswood,  walrut,  button 
bush  .maple,  and  ash.  Y/ith  these,   climbers,   such  as  Virginia- 
creeper,  poison  ivy,  grape  vine  and  some  other  of  the  same  nature 
are  very  common , Divides  a  very  luxuriant  undergroth  character-- 
ized    by  spring- flowering  plants  and  very  mesophytic  herbs.  A 
forest  cf  such    a  type  might  lave  developed  here, had  the  place 
been  left  untouched  by  human  hands.  As  it  is,  a  meadow  character 
ized  by  Poa  prat  en  sis  end  /.grostis  alba  covers  a  part  of 
the  area. 

Thus  there  is  at  present  a  competition  going  on  between 
the  development  cf  a  pure  meadow  and  cf  a  true  mesophytic 
forest.  Because  of  the'  human  interference,  it  is  hard  to  de- 
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cide  which  will  be  the  final  stage,  hut  at  present  the  area 
included  in  this  subdivision  presents  to  us  a  sort  of  mixture 
of  four  succession  units,   (l)  the  strand  stage,   (2)  the  sedge- 
gra.ss  stage,    (3)  the  mesophytic  forest,   and  (4)  the  flood- 
plain  meadow. 

On  the  top  of  the  ridge  the  scarcity  of  vegetation  is  due 
to  the  severe  conditions  resulting  from  several  causes.  A 
glance  a.t  table  II  enables  us  to  see  that  in  this  region  erosin 
is  active,   water  content  is  low,  light  intensity  is  high,  and 
the  relative  humidity  is  very  low,  while  in  addition  the  graz- 
ing of  animals  and  the  fact  that  it  is  a  frequently  used  path- 
way of  human  t ramp ers- -all  put  together  leave  very  little 
chance  for  plants  to  survive.  The  soil  is  a  fine  sandy  loam 
but  with  a  high  percent  of  gravel  which  still  further  prevents 
an  easy  growth  for  many  plants.  As  a  result,  at  places,  Euphcr  - 
bia  maculata  and  Pea.  pratensis  or  Sporobolus  neglectus  are  the 
only  plants  hardy  enough  to  grow  in  such  a  habitat,   since  they 
are  able  to  exist  under  the  most  xerophytic  conditions.  The 
growth  of  elm  seedlings  along  the  furrows  is  due  partly  to  the 
improved  conditions  along  such  places  and  partly  to  the  ecesic 
factors,  which  come  in  and  play  an  important  part  here. 
Gleason  says,    "The  first  step  in  successicn  (in  a  mixed  forest 
association)  depends  upon  the  introduction  of  seeds  by  wind  or 
animals.  The    species  mo3t  frequently  introduced  in  this 

way  are  Ulmus  americaaa,   and  FraadLnUfl  penn sylvan ic a,  both  of 
which  have  light  winged  seeds",  (l).  The  ecesis  of  Ulmus  is 
aided  also  by  the  fact  that  the  percentage  of  germination  is 
high  so  that  Ulmus  seedlings  are  able  to  be  the  pioneers  even 
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if  the  conditions  for  a  mesophytic  forest  are  not  yet  quite 
ready.  In  this  region  should  the  elms  be  left  alone  as  they 
are  and  should  the  erosion  process  he  not  too  severe,  a  mes- 
ophytic forest  might  he  easily  developed  in  the  near  future. 

Toward  the  north  end,  vegetation  is  more  luxuriant  hut 
is  largely  ruderal.  Rum ex  and  Cirsium  which  are  found  here 
are  among  the  most  universally  distributed  of  weeds  and  are 
common  on  all  soils  (7),   and  IJelilotus,  Chenopodium,  Ambrosia, 
and  Lactuca  are  all  common  weeds  which  grow  any  where  along 
road  sides  and  in  waste  places. 

Thus  the  different  succession  types  in  this  region  may 
be  called  (l)  the  Euphorbia -Po a  associes,    (2)   the  elm  con- 
socies,   and  (3)  the  weed  associes. 

The  important  point  in  connection  with  subdivision  III 
and  that  most  worthy  of  mention  is  the  fact  that  plants  charac 
teristic  of  very  different  habitats  grow  together  side  by  side 
On  one  hand  a  considerable  number  (more  than  a  dozen  in  this 
small  area)  of  plants  of  primrose  (Oenothera  biennis)  which  is 
a  characteristic  plant  of  the  "Middle  beech"  (4)  and  which 
grows  largely  in  open  places,   indicates  a  xercphytic  habitat. 
Of  similar    nature  is  Populus,  Pea  pra,tensi3,   and  Lactuca 
scariola.  On  the  other  hand  Acer,  Frajcinus,   Salix,  Muhlen- 
bergia--all  give  usai  impression  cf  a  mesophytic  region.  The 
mesophytiem  is  more  strongly  confirmed  by  the  presence  of  a 
patch  of  moss  (Cerivtodcn  purpureus)  and  also  by  the  figures 
given  in  table  II.  In  a  word  this  represents  a  transition 
from  xerophytic  to  mesophytic  conditions.  The  ultimate  fate 
will  no  doubt  be    a  mesophytic  forest  unless  artificial  in- 
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terference  should  prey-ant. 

Subdivision  IV  is  very  much  like  subdivision  II  in  every 
respect  especially  high  up|on  the  ridge  where  likewise  no  vege- 
tation except  Euphorbia  maculata  and  Poa  pratensis  is  to  be 
found.  On  the  east  slope,  however,  there  is  considerably  more 
vegetation.  Instead  of  elms  alone,  ash,  poplars  and  oak  are 
present,  though  elm  is  still  the  most  dominant  species.  So  like- 
wise there  are  (l)  the  Euphorbia -Poa  associes,   and  (2)  the  elm- 
ash-poplar  associes. 

Hot  much  explanation  is  needed  in  regard  to  subdivision 
V.     Of  the  two  distinct  zones  the  first  may  be  called  the  Mel- 
ilotus  alba  zone,  The  explanation  of  this  has  already  been 
given,  Another possible  cause,  however,  may  be  mentioned,  name- 
ly that  of  direction,  The  whole  patch  of  Melilotus  is  along  the 
south  slope  of  the  ridge  and  is  thus  protected  from  wind  and 
exposed  to  the  sun.  The  second  area  is  the  shrub-young  tree 
zone  which  seems  to  be  characterized  by  the  six  honey  locust 
trees  and  young  elms,  willows  and  poplars.  The  source  of  the 
Gleditsia  is  not  clear.  But  as  this  species  is  of  semi-mesophy- 
tic  nature  and  as  its  fruits  are  eaten  by  birds  and  animals, 
undoubtedly  the  seeds  have  been  introduced  by    biotic  agents 
to  this  place  and  they  have  found  the  ecological  conditions 
favorable.  It  is  clear  that  the  tendency  here  is  also  toward 
a  mesophytic  climax  forest  of  maple,    elm,   aah,  etc. 

In  connection  with  the  vegetation  of  subdivision  VI, 
quite  a  number  of  ecological  factors  are  playing  important 
parts  but  the  most  active  of  all  and  the  most  determinative  is 
the  process  of  erosion.  Because  of  the  action  of  erosion,  vege- 
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tat  ion  "becomes  scarce  at  places  although  the  water  content  and 
relative  humidity  are  no  more  severe  than  in  other  stations, 
Transeau  (8)  in  his  work  on  hog  plant  societies  of  Hortb  Amer- 
ica,  divided  swamps  into  two  classes--the  un drained  and  the 
drained  swamps.  The  undrained  swamps  are  the  true  swamps  and 
the  drained  swamps  are  the  habitats  along  stream  courses.  To 
a  certain  extent  the  region  of  this  subdivision  is  quite  sim- 
ilar to  the  latter  type  of  swamp  and  a  number  of  plants  which 
are  mentioned  by  Transeau  are  also  present  here  such  as  Scir- 
pus  fluviatilis,  Juncus  effusus,  Carex  riparia,  and  Ulmus 
americana*  But  willows  and  Xanthium  are  the  most  prominent 
species  in  this  subdivision  and  they  are  not  included  in  the 
list  of  plants  given  by  Trans eau.  According  to  the  types  of 
vegetation,  we  may  subdivide  the  region  into  sections.  Along 
the  gentle  slope  north  of  the  original  creek  is  the  area  of 
J&nthium  and  grass  characterized  by  Xanthium  ccmmune,  Pan i cum, 
and  Ca.rex  with  a  few  willow  seedlings.  Another  section  is  the 
willow-sedge  area.  Here  the  willow  (S.  nigra)  and  Carex  occupy 
more  than  60%  of  the  whole  vegetation.  A  little  further  north 
is  the  third  portion  made  up  of  nothing  but  willows  and  xanthi- 
um a,long  the  water  edge  and  higher  up  no  vegetation  at  all  save 
Euphorbia  mac  ul  at  a  and  Poa  pratensis.  Tufts  of  cinquefoil  (Pot- 
entilla  monspeliensis)  were  found  in  seine  of  the  crevices.  By 
Cooper  (9)  Potentilla  tridentata  is  considered  as  "by  far  the 
most  import aii t  of  the  early  arrivals",  in  crevices,  Our  species 
(P.  monspeliensis)   seems  quite  similar  to  P.  tridentata  and  on 
account  of  its  abundant  and  dense  growth  is  undoubtedly  one  of 

most  important  pioneers  in  such  habitats-.  The  fourth  distinct 
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type  in  thi3  region  is  the  area  dominant ed  by  willows.  Although 
other  plants  are  also  present,   the  willows  occupy  a  very  domin- 
ant position.  Finally  there  is  a  region  of  willows  once  more 
nixed  with  Carex  which  extends  to  the  extreme  north  end  where 
the  vegetation  "becomes  again  of  a  very  luxuriant  ruder al  nature 
The  habitat  at  this  end  is  quite  mesophytic  as  proved  by  the 
presence  of  two  maple  seedlings  and  some  vines  (Vitis)  » 

Thus  the  five  distinct  types  of  vegetation  are  (l)  Xanthi 
am- grass,  ( 2)willow-sedge,  ( 3)  Xanthium-willow,  (4)  willow,  and 
(5)  weeds. 

The  fact  that  the  whole  eastern  slope  along  the  ditch  is 
much  more  thickly  populated  than  the  west  slope  has  already 
been  partly  explained.  In  addition,   it  may  also  be  taken  into 
account  that  this  is  the  constructive  side  of  the  stream  since 
here  deposition  instead  of  erosion  is  going  on.  Along  this  side 
of  the  stream  the  vegetation  is  composed  of  such  a.  complex  of 
species  that  it  is  rather  difficult  to    livide  the  region  into 
distinct  sections.  The  section  at  the  extreme  north  end  is 
really  a  continuation  of  subdivision  III  which  would, if  it  had 
been  left  alone,  be  a  stage  more  a.dvanced  in  succession  than 
the  rest.  But  burnings  and  cuttings  have  left  the  place  diffi- 
cult to  classify*  At  places  where  destruction  was  not  quite 
complete  willows,  Ambrosia,  Carex  and  grasses  are  always  abun- 
dant,  such  a  section  may  be  called  a  willow-s edge-grass  asso- 
cies.  The  second  distinct  region  is  along  the  steepest  portion 
where  like  any  other  place  of  similar  conditions,  the  soil  is 
occupied  by  the  pioneers,  Euphorbia  maculata,  Poa  pratensis  and 

a  few  willow  seedlings.  Clear  down  at  the  water  level,  however, 
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another  associes  of  sedge  and  grass  occurs.  From  this  place  on 
to  the  south  bridge  the  area  is  occupied  "by  a  mixture  of  plants 
to  which  the  best  name  applicable  would  be  the  stage  cf  shrub, 
and  annual  and  perennial  herbs--characterized  by  willow,  elm,  and 
poplar  as  shrubs,   the  dominant  herbs  being  Melilotus  ,  Pani- 
cum,  Ambrosia,   and  some  asters.  A  single  plant  of  Eupatorium 
serounum  which  is  a  rather  rare  species  in  this  region  was 
found  in  this  area. 

To  summarize  then  the  comparatively  distinct  areas  would 
be  (l)  the  willow-sedge-grass  associes,   (2)  the  Poa-Euphc rbia 
associes,   and  (3)  the  shrub-herb  associes. 

Conclusions. 

lm  Along  the  lower  bank  of  the  stream  all  evidence  in- 
dicates a  tendency  from  semi-hydrophytic  to  mesophytic.  Plants 
of  semi-aquatic  nature  such  as  Xanthium,  Pan i cum,  Salix,  Carex, 
etc,  are  the  pioneers  and  they  prepare  the  way  for  mesophytic 
vegetation  to  come  in, 

2,  Higher  up  and  on  the  top  of  the  bank  the  tendency  is 
from  xerophytic  to  mesophytic.  Euphorbia  mac  ulat  a  and  Poa  prat  en- 
sis  are  the  rost  typical  pioneers. 

3,  The  large  number  of  annuals  in  the  lists  cf  plants  of 
the  different  subdivisions  show  that  the  vegetation  on  the 
whole  is  rather  young  with  the  exception  of  the  area  occupied 
by  the  remnant  of  the  old  forest, 

4,  The  succession  toward  a  mesophytic  climax  forest  is 
taking  place  with  surprising  rapidity. 

5,  The  final  stage  of  vegetation  in  this  region  would  be 

a  mesophytic  climax  forest,   if  the  place  were  to  be  left  free 
from  interference  by  human  bonds. 
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f   Figure  I.    Map  of  a  portion  of  Champaign  County,  Urban a 

City,   (2)s  Champaign  City,   (3):  University  Station,   (4)=  Crystal 
Lake,   (5)=  Salt  Fork  Creek,   (6)a  region  studied,   (7)=  boundary 
of  forest  area  in  the  past. 


Figure  II.    Diagram  of  a  portion  of  Salt  Fork  Creek  and 
surrounding  area,  (a; a  original  course  of  the  creek;   (b) spresent 
course  (corresponding  to  (6)  in  figure  I) ;  (c)=  pasture  land; 
( d) bridges;  (e)»  remnant  of  an  oak  forest;  (f)«  banks. 


